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PRODUCTION OF SULFURIC ACID FROM MAGNESIUM SULFATE IN THE GDR

Dr B. Schaetzel, National Prize Winner

The work and developments repcrted here illustrate how reactions which.
have been known for a long time, and which until now could be carried out only
in the lsboratory, cam, from e new viewpoint, be converted to use on a techni-
cal ecale and form the basis of an entlrely new branch of industry.

Many authors, such as Brecht, Bodemstein, Clemm, Althammer, Kunheim, and
Riesenfeld, have reported on the deccmposition of magnesium sulfate in the tem-
perature range of 450-1,200°C with or without addition of reducing agents, Of
interest are the recent observations of A. Beerwald, reported in Zeitachrift
fur anorganische Chemie Volume 261, No 53, 1950, that, when coal of lov re-
activity is used, the following reaction takes place:

2Mg50, + ¢ ———> 2Mg0 + 2502+ €O, -

This process was tried on a large scale in a ropary furnace by Griesheim
Elektron in 1915 - 1916. However , the hydroechloric acid formed by reason of
the unavoidable chlorine content of kieserite presented an objectionable factor
in the lead-chamber process. The magnesia dust formed in the rotary furnace
also caused great difficulties, For this reason, the process was sbandoned after
a short time, particulariy since there was no use in 1916 for the by—product
magnesia, formed in the process. }

Entirely different comsiderations and viewpoints prevailed in 1951, however,
when the State Planning Commission of the GDR {German Democratic Republic) issuved
the order to develop on a technical scale the conversion of magnesium sulfate
into sulfuric acid and magnesia. Supplies of raw msterial were assured in view
of the large quantities of kiegerite aveilable at the potassium plants of the
GDR. There was also a sufficiently large demand for the magnesite by-product
required for the preparation of calcined magnesis, xylolith flooring /xylolith
is a plastic material made from sawduct and Sorel cemenﬂ , light construction
plate: Elastic or wood material for emergency constructicns/, and similar con-

struction ‘materials.
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To achieve successful operation of the process, a technical prejudice
had to be overcome, namely, that the use of rotary furnaces was necessary. We
were the first to prove that the Process can be carried out with the aid of the
rotary shelf burrers used in the gulfuric-acid industry. In this manner, not
only wes a rapid conversion of the laboratory process into an industrial one
made possible, but also the expenditure comnected with the instaliatlon of sev-
eral rotary furnsces was made unnecessary.

The following two factors had to be considered in connection with the at-

tempt to carry out the reduction of magnesium sulfate with coal in rotary self
burners:

1. It should be possidle to burn coal or coke in a rotary shelf burnmer .
in the same manner as pyrites, since, on the one hand, a sufficient amount of
air for combustion 1is available (pyrites are roasted in the presence of an
amount of air which is in excess by a factor of 1.5), and, on the other hand,
8 steady rotation and forwerd motion of the charge are assured. In this manner '

the necessary reaction temperature can be achieved simply by the use of excess
fuel in the charge.

2. In view of the slow counter-urrent movement of the gases and of the
charge in the rotary shelf burners, it was assumed that the unwanted dust fore
mation would only amount to a fraction of that produced in rotary furnaces.
Experiments have confirmed this assumption,

After the results reported by Beerwald had been confirmed in the labora-
tories of the Ruedersdorf Research Station, technical experiments on the con-
version of magnesium sulfate were carried out at the Oranienburg Chemical Works
during the period 15 December 1950 - 31 August 1951. In the first stage of these
experiments, hard coal, from which the fine particles had hWeen washed out, and

kieserite were used, The experimental .tage of the work provided the following
data:

It is entirely possible to carry out the reaction on a technical scale in
rotary shelf burners. The use of hard coal 1is not practical in view of the
high countent of volatile substances in coal vhich are liberated without decom-
position. The highest conmeceniration of S0, obtained in those tests amounted to
L4, and that or 505+ S0, to 4.8 percent, The use of kieserite, in view of its
high chlorine content, iés 14 percent content of water of crystallization, and
its 3-4% Ca0 content, is not advantageons either for the production of & con-
centrated gas mixture or for the preparation of a good quality of magnesia. It
was concluded, on the basis of these experiments, that the process could be ear-
ried out without difficulty ty using calcined magnesium sulfate and low-temper- 4
ature carbonization coke or furmace-coke breeze. This tonclusion was based on
the following reasons:

L]

1. The maintenance of the required furnace temperaturz Ly means of an ex-
cess amount of coal presents no difficulties.

2. The use of low-temperature carbonization coke and furnace-coke breeze
will eliminate the danger of contaninating with impurities the electrostatic
gas purification equipment and the sulfuric acid obtained,

3. It was already possible during the course of preliminary tests to re-
duce by roasting the sulfur coutent of the M0 formed to 2% S.

k., By utilizing calcined magnesium sulfate with a maximm content of 0.02%

chlorine, the formation of HCl-gas is avoided, and the quality of the magnesia

obtained iz considerably improved in view of the low CaO-content (less than"0.3%)
of the magnesium sulfate.
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The following stage in the experiments had the purpose of clarifying the
question as to whether preference should be given to low-temperature carbon-
ization coke or furnace-coke breeze, Results definitely showed that the use
of lov-temperature carbonization coke presents considerable advantages. The
ignition temperature (flash point) of low-temperature carbonization coke is
2500 C lover than that of furnace-coke breeze. The rotary shelf burners can
be operated continuocusly at temperatures which would not constitute a thermal
hazard for the mobile parts of the furnace.

A further stage in the experiments was devoted to the study of the in-
o | sulation of the shelf burners and of variations in the rotating speed of the
n : main shaft. It was showm that the throughput of sulfur per unit of roasting

: : sug;ace, during the processing of magnesium sulfate, could be raised to about
: 150%. - h

Under the sbove experimental conditions, gas concentraticns in excess of
6% S0, and 2% 50, could be obtained under contimuous operating conditions.
Techngcal test;ing of the magnesia by-product for the preparation of xylolith
flooring material and calcined magnesia 1s now taking place.

The most important result of the experiments described in this article
1s the demonstration of tne fact that the reduction of magunesium sulfate with
carbonaceous materisls, lmown for over 100 years, can be carried out under in-
dustrially feasible conditions in rotary shelf burners which are already avail-
able.

The utilization of this domestic raw material in connection with other

systems of total chemical conversion is a problem to be studied in the im-
mediate future.

-END -

-3 -

RESTRICTED '

ssified in Part - Sanitized Copy Approved for Release 2012/02/08 : CIA-RDP80-00809A000700110072-8 Bl




